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SPECIFICATION 
[TITLE OF THE INVENTION] Lens Barrel 
[ABSTRACT] 

[Object] In a construction for pressing cam followers against 
a cam face by a charging member in order to eliminate a fitting 
backlash between a cam groove and cam followers, the 
construction has suffered a loss such that a charging force 
of the charging member acts on a holding member that holds the 
cam followers in a direction to rotate the same. 
[Solution means] Having a charging means to efficiently 
transmit a charging force of the charging member to the cam 
followers without rotating the holding member. 
[WHAT IS CLAIMED IS;] 
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[Claim 1] A lens barrel comprising: cam members where cams for 
controlling a shift of a lens group in an optical axis direction 
have been formed; a holding member where first cam followers 
brought in contact with the cams have been provided in a fixed 
condition; a fixing member where second cam followers brought 
in contact with the cams have been provided in a fixed 
condition; and charging members sandwiched by the holding 
member and fixing member, the holding member being alienated 
from the fixing member by a charging force of the charging 
members, the first cam followers being brought in contact with 
one-side faces of the cams, and the second cam followers being 
brought in contact with other-side faces of the cams, wherein 
the lens barrel has a charging means for efficiently 
transmitting a charging force of the charging members to the 
first cam followers and second cam followers without rotating 
the holding member. 

[Claim 2] The lens barrel according to Claim 1, wherein 

the charging means has charging member holding faces almost 
identical in direction to either one-side face or the 
other-side face of the cams, formed in such a manner as being 
opposed to the holding member and fixing member, on each thereof, 
and a charging member supporting member for supporting the 
charging member vertically implanted in either one of the 
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charging member holding faces formed on the holding member and 
fixing member. 

[Claim 3] The lens barrel according to Claim 1, wherein 

the charging means is a coil spring around an. optical axis 
as a winding center for which, at both ends, fixing portions 
are formed, one of which is provided in a fixed condition on 
the holding member, and the other, on the fixing member. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a 
lens barrel, and in particular, to a cam mechanism for 
controlling by shifting an optical system in the optical axis 
direction. 

[0002] 

[Prior Arts] A conventional cam mechanism has been constructed 
as shown in Fig. 4, Fig. 5, and Fig. 6. Hereinafter, a prior 
art will be described with reference to the drawings. Fig. 
4 is a longitudinal sectional view of a conventional lens barrel . 
Fig. 5 is a development view in the vicinity of cam members 
of the conventional lens barrel. Fig. 6 is an enlarged 
development view in the vicinity of cam members of the 
conventional lens barrel. 

[0003] In Fig. 4, a focus lens group shifting frame 3 that holds 
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a focus lens group LI is rotatably fitted with an inner-cylinder 
outer circumferential surface of a fixing cylinder 101. On 
the focus lens group shifting frame "3, cam grooves 3a for 
controlling the focusing amount are formed at three points 
equally divided in the circumferential direction. In the 
inner-cylinder outer circumferential surface of the fixing 
cylinder 101, first cam followers 9 are implanted at three 
points equally divided in the circumferential direction, and 
these first cam followers 9 are slidably fitted in the cam 
grooves 3a. Moreover, with an inner circumferential surface 
of the focus lens group shifting frame 3, a charging member 
holding cylinder 104 is rotatably fitted, and in an outer 
circumferential surface thereof, at three points equally 
divided in the circumferential direction, second cam followers 
8 are implanted. And, the second cam followers 8 are, similar 
to the first cam followers 9, slidably fitted in the cam grooves 
3a. In an end face of the charging member holding cylinder 
104, pin members 6 that are present in an extended condition 
in the optical axis direction are implanted at three 
equally-divided circumferential positions, . and front-end 
portions thereof are penetrated through three through-holes 
101a formed in a flange portion that extends in the optical 
axis direction from an inner cylinder portion of the fixing 
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cylinder 101. In each of the pin members 6, inserted is a 
compression spring 5, which charges the charging member holding 
cylinder 104 and the fixing cylinder 101 via the same. By this 
charging force, the charging member holding cylinder 104 is 
pressed in a direction to be alienated from the fixing cylinder 
101. Accordingly, the second cam followers 8 implanted in the 
charging member holding cylinder 104 are shifted in a direction 
to be alienated from the first cam followers 9 implanted in 
the fixing cylinder 101 within the cam grooves 3a, whereby the 
first cam followers 9 are brought in contact with one-side cam 
faces of the cam grooves 3a, while the second cam followers 
8 are brought in contact with the other-side cam faces. 
[0004] On the focus lens group shifting frame 3, a straight 
advancing groove 3b is formed, and in this straight advancing 
groove 3b, a front-end portion of a joint member 7 provided 
in a fixed condition on an externally operable manual operating 
ring 2 by a screw 10 is fitted. Focusing operations of the 
lens barrel constructed as such will be described. When the 
manual focusing ring 2 is rotated, the focus lens group shifting 
frame 3 is rotated via the joint member 7 . Since the cam grooves 
3a of the focus lens shifting frame 3 have been brought in 
contact with the first cam followers 9 implanted in the fixing 
cylinder 101, these are shifted in the optical axis direction 
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while being rotated along the cam grooves 3a. Thereby, the 
focus lens group LI is shifted in the optical axis direction 
so as to carry out focusing. 

[0005] Hereinafter, description will be given in detail 
according to the development views of Fig. 5 and Fig. 6. Here, 
for components that have been described in Fig. 4, identical 
symbols will be used so as to omit description. Fig. 5 is a 
development view for explaining vicinities including cam 
grooves 3a. In Fig. 5, the compression springs 5 whose 
inside-diametrical portions have been supported by the pin 
members 6 bring, by a charging force of the same, the second 
cam followers 8 in contact with the other-side cam faces 3c 
of the cam grooves 3a at an appropriate pressing force. In 
addition, since the first cam followers 9 have been implanted 
in the outer circumference of an inner cylinder portion of the 
fixing cylinder 101, these are brought in contact with one-side 
cam faces 3d of the cam grooves 3a by a charging force of the 
compression springs 5. 

[0006] Fig. 6 is a development view by a further enlargement 
of Fig. 5. In Fig. 6, a magnitude and direction of a charging 
force which. the charging member holding cylinder 104 having 
the cam grooves 3a receives is shown by an arrow. Owing to 
the compression spring 5, the charging member holding cylinder 
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104 receives a charging force of F in the optical axis direction. 
This charging force is received, on the one-side cam face 3d 
of the cam groove 3a having an inclination angle 6, at a force 
of N' in a direction inclined by a degree of the inclination 
angle 6 from the charging force F. Here, a component of N' 
in the optical axis direction balances with the charging force 
F. However, a force P of a direction component orthogonal to 
the force F is generated. By receiving this force P at the 
through-hole 101a formed in the flange portion of the fixing 
cylinder 101, a construction is provided such as to suppress 
rotation of the charging member holding cylinder 104. 
[0007] By suppressing a fitting backlash between the cam groove 
3a and cam followers 8 and 9 by such a construction as in the 
above, control at a higher accuracy has been enabled. 
[0008] 

[Problems to be Solved by the Invention] In such a conventional 
construction, in order to eliminate a fitting backlash between 
the cam followers and cam groove, by use of the charging member 
holding cylinder, a charging force of the compression spring 
is exerted in a direction parallel to the optical axis so as 
to press the cam face of the cam groove by the cam followers. 
With such a construction, when the charging force is exerted 
in'parallel to the optical axis, owing to an influence of the 
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inclination angle of the cam groove, by a degree of this 
influence, a force is exerted in a necessary direction to press 
the cam face and an unnecessary direction to rotate the charging 
member holding cylinder. As a result, there has been a problem 
in that the charging member holding cylinder is rotated unless 
some measures are taken. 

[0009] In order to solve this problem, according to the prior 
art, by receiving a rotating force by fitting the pin member 
that supports the compression spring with the through-hole 
formed in the flange portion of the fixing cylinder, a 
construction has been provided so as to prevent rotation of 
the charging member holding cylinder. However, in such a 
construction, friction in a compression spring charging 
direction owing to an action of force in the above-mentioned 
unnecessary direction is generated between the pin member and 
through-hole, it becomes difficult to securely transmit a 
necessary charging force (in a rough estimate, a loss in the 
charging force of approximately ten percent occurs at an 
inclination angle of 30 degrees, and twenty percent, at an 
inclination angle of 45 degrees) , and there has been a problem 
in that the possibility of an insufficient backlash elimination 
arises. 

[0010] In addition, there has also been a problem in that , since 
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a change in the interval between the first cam follower and 
second cam follower owing to a change in the inclination angle 
of the cam groove results in a friction loss, this causes an 
increase in focusing torque. The present invention has been 
made in view of such conventional problems, and an object 
thereof is to provide a lens barrel provided with a cam 
mechanism constructed so that, in a construction for 
suppressing a fitting backlash between a cam groove and cam 
followers, a rotating force of cam members owing to a charging 
force of a charging member is not generated as much as possible 
and, even when a rotating force is generated, a loss in a 
charging force owing thereto does not occur, and thereby making 
it possible to efficiently transmit a pressing force of the 
cam followers to the cam groove. 
[0011] 

[Means for Solving the Themes] In order to. achieve the 
above-mentioned object, according to the present invention, 
a first means for solving the themes is a lens barrel 
comprising: cam members where cams for controlling a shift of 
a lens group in an optical axis direction have been formed; 
a holding member where first cam followers brought in contact 
with the cams have been provided in a fixed condition; a fixing 
member where second cam followers brought in contact with the 
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cams have been provided in a fixed condition; and charging 
members sandwiched by the holding member and fixing member, 
the holding member being alienated from the fixing member by 
a charging force of the charging members, the first cam 
followers being brought in contact with one-side faces of the 
cams, and the second cam followers being brought in contact 
with other-side faces of the cams, wherein the lens barrel has 
a charging means for efficiently transmitting a charging force 
of the charging members to the first cam followers and second 
cam followers without rotating the holding member, 
[0012] In addition, a second means for solving the problems 
is that the charging means has charging member holding faces 
almost identical in direction to either one-side face or the 
other-side face of the cams, formed in such a manner as being 
opposed to the holding member and fixing member, on each thereof, 
and a charging member supporting member for supporting the 
charging member vertically implanted in either one of the 
charging member holding faces formed on the holding member and 
fixing member. Furthermore, a third means for solving the 
problems is that the charging means is a coil spring around 
an optical axis as a winding center for which, at both ends, 
fixing portions are formed, one of which is provided in a fixed 
condition on the holding member, and the other, on the fixing 
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member. 
[0013] 

[Embodiment of the Invention] Hereinafter, an embodiment of 
the present invention will be described with reference to the 
drawings. Fig. 1 is a longitudinal sectional view of a lens 
barrel showing a first embodiment of the present invention, 
Fig. 2 is a development view in the vicinity of cam members 
of the first embodiment, and Fig. 3 is an enlarged development 
view in the vicinity of cam members of the first embodiment. 

[0014] In Fig. 1, a focus lens group shifting frame 3 that holds 
a focus lens group LI is rotatably fitted with an inner-cylinder 
outer circumferential surface of a fixing cylinder 1. On the 
focus lens group shifting frame 3, cam grooves 3a for 
controlling the focusing amount are formed at three points 
equally divided in the circumferential direction. In the 
inner-cylinder outer circumferential surface of the fixing 
cylinder 1, first cam followers 9 are implanted at three points 
equally divided in the circumferential direction, and these 
first cam followers 9 are fitted so as to be slidable along 
end faces of the cam grooves 3a. Moreover, with an inner 
circumferential surface of the focus lens group shifting frame 
3, a charging member holding cylinder 4 is rotatably fitted, 
and in an outer circumferential surface thereof, at three 
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points equally divided in the circumferential direction, 
second cam followers 8 are implanted. And, the second cam 
followers 8 are, similar to the first cam followers 9, slidably 
fitted in the cam grooves 3a. In an end face of the charging 
member holding cylinder 4, pin members 6 are implanted at three 
equally-divided circumferential positions in a direction 
orthogonal to the end faces of the cam grooves 3a. Moreover, 
in the pin members 6, compression springs 5 are inserted. And, 
the compression springs 5 are sandwiched between the charging 
member holding cylinder 4 and fixing cylinder 1, and charge 
the charging member holding cylinder 4 while using a body 
fitting face, formed on the fixing cylinder 1, the same 
direction as the end faces of the cam grooves 3a as a fulcrum. 
By this charging force, the charging member holding cylinder 
4 is pressed in a direction to be alienated . from the fixing 
cylinder 1. Accordingly, the second cam followers 8 implanted 
in the charging member holding cylinder 4 are shifted in a 
direction to be alienated from the first cam followers 9 
implanted in the fixing cylinder 1 within the cam grooves. 3a, 
whereby the first cam followers 9 are brought in contact with 
one-side cam faces of the cam grooves 3a, while the second cam 
followers 8 are brought in contact with the other-side cam 
faces . 
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[0015] On the focus lens group shifting frame 3, a straight 
advancing groove 3b is formed, and in this straight advancing 
groove 3b, a front-end portion of a joint member 7 provided 
in a fixed condition on an externally operable manual operating 
ring 2 by a screw 10 is fitted. Focusing operations of the 
lens barrel constructed as such will be described. When the 
manual focusing ring 2 is rotated, the focus lens group shifting 
frame 3 is rotated via the joint member 7 . Since the cam grooves 
3a of the focus lens shifting frame 3 have been brought in 
contact with the first cam followers 9 implanted in the fixing 
cylinder 1, these are shifted in the optical axis direction 
while being rotated along the cam grooves 3a. Thereby, the 
focus lens group LI is shifted in the optical axis direction 
so as to carry out focusing. 

[0016] Hereinafter, description will be given in detail 
according to the development views of Fig. 2 and Fig. 3. Here, 
for components that have been described in Fig. 1, identical 
symbols will be used so as to omit description. Fig. 2 is a 
development of vicinities including the cam grooves 3a. In 
Fig. 2, the compression springs 5 whose inside-diametrical 
portions have been supported by the pin members 6 implanted 
in end faces 4a, formed on the charging member holding cylinder" 
4, identical in direction to cam faces 3c and 3d bring, by a 
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charging force using the body fitting face, formed on the 
charging member holding cylinder 4, opposed to the end faces 
4a as a fulcrum, the second cam followers 8 in contact with 
the other-side cam faces 3c of the cam grooves 3a at a necessary 
pressing force . In addition, in relation to this action, since 
the first cam followers 9 have been implanted in the outer 
circumference of an inner cylinder portion of the fixing 
cylinder 1, these are brought in contact with the one-side cam 
faces 3d of the cam grooves 3a by a charging force of the 
compression springs 5. 

[0017] Fig. 3 is a further enlargement of Fig. 2. In Fig. 3, 
a magnitude and direction of a charging force which the charging 
member holding cylinder 4 having the cam grooves 3a receives 
is shown by an arrow. Owing to the compression spring 5, the 
charging member holding cylinder 4 receives a charging force 
of F in a direction orthogonal to the cam faces 3c and 3d of 
the cam grooves 3a. This charging force is received, on the 
one-side cam face 3d of the cam groove 3a, at a force of N in 
a direction identical to that of the charging force F. Here, 
a component of N in the charging force F direction balances 
with the charging force F. And, no force of a direction 
component vertical to the charging force "F is generated. 
[0018] As mentioned above, in the first embodiment, since no 
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rotating force is generated in the charging member holding 
cylinder 4 , no construction for preventing the same is required . 
Fig. 7 is a longitudinal sectional view of a lens barrel showing 
a second embodiment of the present invention. Here, to 
describe the second embodiment, identical symbols will be used 
for members identical to those of Fig. 1 so as to omit 
description. 

[0019] In Fig. 7, between the fixing cylinder 1 and charging 
member holding cylinder 4, a coil spring 11 as shown in Fig. 

8 is arranged. For the coil spring 11, spring hanger portion 
11a and lib are formed at both end portions, which are supported 
by the fixing cylinder 1 and charging member holding cylinder 
4, respectively. Thereby, by a charging force in the optical 
axis direction generated by elasticity of the coil spring 11, 
a backlash between the cam groove 3a and cam followers 8 and 

9 is suppressed. In such a construction, although the charging 
member holding cylinder 4 receives a rotating force similar 
to the above, it is possible to cancel out this rotating force 
by a torsional elastic force of the coil spring 11 around the 
optical axis. Accordingly, the charging member holding 
cylinder 4 is not rotated. 

[0020] 

[Effects of the Invention] As in the above, according to the 



-15- 



% 

present invention, provided is a lens barrel comprising: cam 
members where cams have been formed; a holding member where 
first cam followers brought in contact with the cams have been 
provided in a fixed condition; a fixing member where second 
cam followers brought in contact with the cams have been 
provided in a fixed condition; and charging members sandwiched 
by the holding member and fixing member, the holding member 
being alienated from the fixing member by a charging force of 
the charging members, the first cam followers being brought 
in contact with one-side faces of the cams, and the second cam 
followers being brought in contact with other-side faces of 
the cams, wherein the lens barrel has a charging means for 
efficiently transmitting a charging force of the charging 
members to the first cam followers and second cam followers 
without rotating the holding member, therefore, the present 
invention provides an effect such that the charging force can 
be securely made to act on a backlash elimination to the cam 
grooves . 

[0021] In addition, the charging means is provided with 
charging member holding faces almost identical in direction 
to either one-side face or the other-side face of the cams, 
formed in such a manner as being opposed to the holding member 
and fixing member, on each thereof and a charging member 
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supporting member for supporting the charging member 
vertically implanted in either one of the charging member 
holding faces formed on the holding member and fixing member, 
therefore, a charging force of the charging members 
orthogonally acts on the cam faces and does not give a rotating 
force to the holding member. Accordingly, since no 
construction to cancel out the rotating force is required, the 
present invention also has an effect such that the construction 
is simplified. 

[0022] Furthermore, since the charging means is provided as 
a coil spring around an optical axis as a winding center for 
which, at both ends, fixing portions are formed, one of which 
is provided in a fixed condition on the holding member, and 
the other, on the fixing member, a rotating force of the holding 
member is absorbed by a torsional elastic force thereof, 
therefore, an effect such that the number of components can 
be reduced is achieved. In addition, the present invention 
also has an effect such that even a change in the interval 
between the first cam follower and second cam follower owing 
to a change in the inclination angle of the cam groove does 
not result in a friction loss, and there is no concern that 
this causes an increase in focusing torque. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 



[Fig. 1] A longitudinal sectional view of a lens barrel showing 
a first embodiment of the present invention. 
[Fig. 2] A development view in the vicinity of cam members of 
the first embodiment. 

[Fig. 3] An enlarged development view by enlargement of Fig. 
2. 

[Fig. 4] A longitudinal sectional view of a conventional lens 
barrel . 

[Fig. 5] A development view in the vicinity of cam members of 
the conventional lens barrel. 

[Fig. 6] An enlarged development view in the vicinity of cam 
members of the conventional lens barrel. 

[Fig. 7] A longitudinal sectional view of a lens barrel showing 
a second embodiment of the present invention. 
[Fig. 8] A view for explaining a charging member of the second 
embodiment . 

[Description of Symbols] 

1 Fixing cylinder 

la Body fitting face 

2 Manual operation ring 

3 Focus lens shifting frame 
3a Cam groove 

3b Straight advancing groove 
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3c Other-side cam face . 
3d One-side cam face 

4 Charging member holding cylinder 
4a End face 

5 Compression spring 

6 Pin member 

7 Joint member 

8 Second cam follower 

9 First cam follower 
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